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DETAILED ACTION 

Election/Restrictions 

Restriction is required under 35 U.S.C. 121 and 372. 

This application contains the following inventions or groups of inventions which 
are not so linked as to form a single general inventive concept under PCT Rule 13.1 . 

In accordance with 37 CFR 1 .499, applicant is required, in reply to this action, to 
elect a single invention to which the claims must be restricted. 

The following groups are from the International Search Report. A copy of the 
International Search Report is attached to this Election/Restriction. 

Group I, claim(s) 1 , 2-4, drawn to the labyrinth seal path formed between the housing 

insert and the first cover. 

Group II, claim(s) 5-1 1 , drawn to the coil assembly. 

Group III, claim(s) 12-15, 16, 41-48, drawn to the rotor and/or slot design. 

Group IV, claim(s) 17-19, 20-22, drawn to the sealing configuration. 

Group V, claim(s) 23-24, drawn to the surface coating. 

Group VI, claim(s) 25-28, drawn to the bearing configuration. 

Group VII, claim(s) 35-37, drawn to the wall design. 

Group VIII, claim(s) 38-40, drawn to cooling. 

The inventions listed do not relate to a single general inventive concept under 
PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or corresponding 
special technical features for the following reasons: 

The prior art has been identified as: 
Dl : US 6585092 B1 



Invention I: 
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From a comparison of the disclosure of this prior art Dl and the technical features 
of claims I and 2, the features which are known from Dl (see especially Fig. 1 and 
paragraphs 18-32) are the following: 

Claims 1 (incl. implicit features) and 2: 
A viscous fluid clutch (1 O), comprising: 
an input shaft (12); 

a rotor assembly (1 8) connected to the input shaft; 
an annular housing insert (42); 

a coil assembly (44) operatively connected to the housing insert; 

a housing including a first housing portion (40) cast around the housing insert 
and a second housing portion (31) connected for rotation with the first housing portion 
and rotatably disposed on the input shaft; and 

a fluid reservoir disposed between the first housing portion and the second 
housing portion. 

From which analysis follows that the following technical features of claims 1 and 
2 can be seen to make a contribution over this prior art (Special Technical Features 
(STF), (Rule 13.2 PCT)): the first housing portion and the housing insert form there 
between a labyrinth seal having a first end and a second end wherein each of the first 
end and the second end of the labyrinth path communicate with the fluid reservoir such 
that any fluid entering the labyrinth seal is returned to the fluid reservoir. 

From these STF the objective problem to be solved by the 1 st invention can be 
construed as: fluid leakage between the first housing portion that is cast around the 
housing insert. 

Invention II: 

From a comparison of the disclosure of this prior art and the technical features of 
claim 5 there cannot be found any features that can be seen to make a contribution over 
this prior art (Special Technical Features (STF), (Rule 13.2 PCT)): 

Invention III: 

From a comparison of the disclosure of this prior art and the technical features of 
claims 12, 16 and 41 the following features can be seen to make a contribution over this 
prior art (Special Technical Features (STF), (Rule 13.2 PCT)): 

Claim 12: 

at least one of the radially outer surface of the rotor ring, the radially inner 
surface of the rotor ring, the radially outer surface of the slot, and the radially inner 
surface of the slot is roughened. 

Claim 16: 

a grooved portion disposed between the first and second portions and including a 
rectangular groove extending radially inwardly from the radially outer edge of the rotor 
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ring; wherein the radially inner edge of the grooved portion is flush with the radially inner 
edge of the first portion and the radially inner edge of the second portion; and 
wherein the first and second portions of the rotor each have a thickness 
sufficiently greater than a thickness of the grooved portion such that a magnetic flux 
path in the fluid clutch will have a substantial portion of a magnetic field flow around the 
grooved portion as compared to a portion of the magnetic field flow that flows through 
the grooved portion. 

Claim 41 : 

the radially outer surface of the rotor ring is spaced apart from the radially outer 
surface of the slot by a first distance and the radially inner surface of the rotor ring is 
spaced apart from the radially inner surface of the slot by the first distance. 

From these, the objective problem to be solved can be construed as: packing of 
the particles of the magnetorheological fluid on certain (unwanted) parts, i.e. reduced 
shear efficiency. 

Invention IV: 

From a comparison of the disclosure of this prior art and the technical features of 
claims 17 and 20 the following features can be seen to make a contribution over this 
prior art (Special Technical Features (STF), (Rule 13.2 PCT)): 

Claim 17: 

a seal compressed between the coil body and the housing insert; wherein the coil 
cover is coupled to the housing insert; and wherein the coil cover contacts a portion of 
the coil body proximate the seal to substantially prevent the coil body from deflecting 
under the force applied to the coil body by the compressed seal. 

Claim 20: 

a seal disposed within the annular groove; and a rotor assembly disposed 
between 

the first housing portion and the second housing portion and coupled to the input shaft; 

wherein when the first housing portion is coupled to the second housing portion, 
the first radially extending surface makes line-to-line contact with the second radially 
extending surface and the seal is compressed between the first axially extending 
surface and the second axially extending surface. 

From these, the objective problem to be solved can be construed as: leakage 
between parts that are sealed off by a sealing material. 

Invention V: 

From a comparison of the disclosure of this prior art and the technical features of 
claim 23 the following features can be seen to make a contribution over this prior art 
(Special Technical Features (STF), (Rule 13.2 PCT)): 
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Claim 23: 

an annular housing insert having a first surface coated with a Cu/AI latent 
exoergic coating; 

wherein the latent exoergic coating on the annular housing increases the 
adhesion between the housing insert and the first housing portion and resists separation 
of the first housing portion and the housing insert. 

From these, the objective problem to be solved can be construed as: separation 
of interconnected parts. 

Invention VI: 

From a comparison of the disclosure of this prior art and the technical features of 
claims 25, 29 and 34 the following features can be seen to make a contribution over this 
prior art (Special Technical Features (STF), (Rule 13.2 PCT)): 

Claim 25: 

A bearing configured to be coupled to a housing of a fluid clutch and to an input shaft 
to allow the housing to rotate relative to the input shaft, the bearing comprising: 

an outer race configured to be coupled to the housing; an inner race configured 
to be coupled to the input shaft; roller elements disposed between the outer race and 
the inner race for permitting the outer race to rotate relative to the inner race; 

a first seal extending between a first side of the outer race and a first side of the 
inner race; and 

a second seal extending between a second side of the outer race and a second 
side of the inner race; 

wherein each of the first seal and the second seal include a substantially rigid 
core surrounded by a fluoroelastomer. 

Claim 29: 

a bearing pressed into the recess of the first housing portion and coupled to the 
input shaft, the bearing including a first side facing the reservoir and a second side 
facing the opposite direction; and 

a generally L-shaped seal coupled to the first housing portion so that a first leg of 
the seal extends radially outwardly adjacent the first side of the bearing and a second 
leg of the seal extends axially inwardly adjacent the axially extending portion of the rotor 
hub toward the radially extending portion of the rotor hub, the distal end of the second 
leg of the seal extending into a recess provided in the radially extending portion of the 
hub; 

wherein the seal, the recess in the radially extending portion of the rotor hub, and 
the axially extending portion of the rotor hub form there between a labyrinth at least 
partially protecting the bearing from the fluid in the reservoir. 



Claim 34: 
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a bearing pressed into the recess of the first housing portion and coupled to the 
input shaft, the bearing including: an outer race coupled within the recess of the first 
housing portion; an inner race coupled to the input shaft; 

roller elements disposed between the outer race and the inner race for permitting 
the outer race to rotate relative to the inner race; a first seal extending between the 
outer race and the inner race on a first, internally facing side of the bearing; and a 
second seal extending between the outer race and the inner race on a second, 
externally facing side of the bearing; 

wherein the projection extending from the axially extending portion of the rotor 
hub contacts the inner race of the bearing and prevents the rotor hub from becoming 
close enough to the bearing to contact the first seal or the outer race of the bearing. 

From these, the objective problem to be solved can be construed as: premature 
wear in the bearing assembly parts. 

Invention VII: 

From a comparison of the disclosure of this prior art and the technical features of 
claim 35 the following features can be seen to make a contribution over this prior art 
(Special Technical Features (STF), (Rule 13.2 PCT)): 

Claim 35: 

a radially extending wall portion located approximately the same radial distance 
from the axis as the rotor ring and spanning at least the same radial distance as the 
rotor ring; an angled wall portion extending radially inwardly and axially outwardly from 
the radially extending wall portion; and wherein the radially extending wall portion and 
the angled wall portion cooperate to reduce the amount of fluid needed to fill the fluid 
reservoir. 

From these, the objective problem to be solved can be construed as: high costs 
(excess amount of fluid to fill the fluid reservoir). 

Invention VIII: 

From a comparison of the disclosure of this prior art and the technical features of 
claim 38 the following features can be seen to make a contribution over this prior art 
(Special Technical Features (STF), (Rule 13.2 PCT)): 

Claim 38: 

a brush box operatively coupled to the coil assembly; 

wherein the first housing portion includes radially extending cooling fins each 
having a first end proximate the brush box and a second end proximate the outer 
periphery of the fluid clutch; and wherein the extension of the cooling fins to the 
proximity of the brush box transfers heat away from the area of the clutch proximate the 
brush box. 
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From these, the objective problem to be solved can be construed as: overheating 
leading to reduced lifetime. 

The above analysis shows that the special technical features of invention I 
(claims 1-4) are neither the same as nor corresponding to those of invention II (claims 
1 1 ), neither the same as nor corresponding to those of invention III (claims 1 2-1 6, 
41-48), neither the same as nor corresponding to those of invention IV (claims 17-22), 
neither the same as nor corresponding to those of invention V (claims 23-24), neither 
the same as nor corresponding to those of invention VI (claims 25-34), neither the same 
as nor corresponding to those of invention VII (claims 35-37), nor the same as or 
corresponding to those of invention VIII (claims 38-40). 

In conclusion, therefore, the 8 groups of claims are not linked by common or 
corresponding special technical features and define 8 different inventions not linked by 
a single general inventive concept. 

The application, hence does not meet the requirements of Unity of Invention as 
defined in Rules 13.1 & 13.2 PCT. 



Applicant is advised that the reply to this requirement to be complete must 
include (i) an election of a species or invention to be examined even though the 
requirement may be traversed (37 CFR 1 .143) and (ii) identification of the claims 
encompassing the elected invention. 

The election of an invention or species may be made with or without traverse. To 
preserve a right to petition, the election must be made with traverse. If the reply does 
not distinctly and specifically point out supposed errors in the restriction requirement, 
the election shall be treated as an election without traverse. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
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remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TERRY CHAU whose telephone number is (571)270- 
5926. The examiner can normally be reached on Monday-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Le can be reached on 571-272-7092. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/TERRY CHAU/ 
Examiner, Art Unit 3655 



/David D. Le/ 

Primary Examiner, Art Unit 3655 
02/11/2010 



